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AHHOTAIINSA

Bupyc aymbI II0TOSHBIX SBIISETCS BEHICOKOKOHTATHO3HBIM IMATOT€HOM, KOTOPBIN XapaKTepru3yeTcs
JINXOPAJIKOM, TTHEBMOHMEH, BOCHAJICHUEM CIU3UCTBIX OO0OJNOYEK, JICHKONEHHEeH M IOpaXKCHUEeM
IICHTPaJbHOH HEPBHOM CHCTEMBI, IMPHUBOMAINCH 4YacTo K JeTaabHoMy wucxoxy. K sToit Oone3Hu
BOCIIPUUMYMBEI BCE COOAKH, HE3aBUCUMO OT TIOPOJIbI, HOPKH, MECIIbI, BOJIKH, JTUCHUIIbI, TIOJICHHU, TUT'PHI
u.T.a. B mnocnenHue roapl  MEKBHAOBbIE HHGEKIUU YyMbl IUIOTOSIHBIX  HAONIOMAIMCh Yy
HEYEJI0BEKOOOPa3HbIX MPUMATOB, BKIIIOUAs BBIBEICHHBIX M JUKMX MaKaK-pe3yCOB U SBAHCKHX Makak.
CMepTHOCTPH OT YyMBbI INTOTOSITHBIX y MaKak-pe3ycoB gocturaer 5—30%. HecMoTpst Ha TOYTH CTONETHIONO
HUCTOPHIO OOPBOBI ¢ 3TOM MH(DEKIIUEH OCTAIOTCS aKTYalbHBIMH BOIPOCHI THATHOCTUKU, MPO(QHIAKTHKN H
crennduuecKoro jJeueHusl. Y YUThIBAs BAXKHOCTb 3TOH MPOOJIEMBI, JJIs Pa3paO0TKH IUArHOCTUYSCKUX HIIH
MPOPIITAKTHIECKIX CPENICTB HEOOXOIMMO HapaboTaTh BEICOKOAKTHBHYIO BUPYCHYIO Oromaccy. B cBsizu ¢
STUM, HalIM HCCIENOBAHMS TOCBSIIEHbl M3YYEHUIO KYJbTYPAJIbHBIX CBOWCTB M  ONPEIACICHUIO
ONTHUMAJIBHBIX YCIOBUM KYJIbTUBUPOBAHUS BUPYCA YyMbI IUIOTOSIHBIX.

B pesynbrate nccriegoBannii Hanboinee ONTUMATBFHON T pa3MHOXKEHHS BUPYCa YyMBI TUTOTOSITHBIX
HaMH BBIOpaHa KynasTypa kieTok Vero. IIpu atom LI1/] Bupyca pa3zBuBaercs depe3 48-56 4acoB C TUTPOM
Bupyca 6,25 Ig TIJTso/cm>. Takoke onpe/eeHbl ONTHMANBHbIE ITapaMeTpPhl KYJIbTHBHPOBAHHS BUPYCA UyMbI
IJIOTOSIAHBIX B KYJIBTYPE KIETOK Vero.

KuiroueBble ¢j10Ba: yyma IUIOTOSAHBIX, KYJIBTYpa KIETOK, KyJIbTUBUPOBAHUE, aJalTalis BUpyca.

UyMa M0 TOSIHBIX — BBICOKOKOHTAario3HOE IMOBCEMECTHO PAaCcIpOCTpaHEHHOE 3a00JIeBaHUE,
COTIPOBOXIAIOIIEECS BBICOKOW TEMIIEpaTypol, BOCHAJICHHEM CIM3UCTBIX O000JIOYEK OpraHOB
JBIXaHUSI M 3PEHUS, U MOPAKCHHEM ICHTpalbHONW HepBHO# cuctembl [1]. Uyma um3BecTHa CO
BpeMEH ojoManiHuBaHus cobak. Bo30yaurens uymsl miotosaneix - PHK-conepxkamuii Bupyc,
HMMEIOIINI Ha CBOEH MOBEPXHOCTH JiBa Oenka-antureHa H u F. Bupyc 4yMbl IIIOTOSTHBIX BXOAUT
B cemeiictBo Paramyxoviridae, pox Morbillivirus. K aToii ke rpyrmme OTHOCHTCS BHPYC KOpH
YeJIOBEKa, YyMbI KPYITHOTO pOTaToOro CKOTa M BO3OYAUTENHN psaaa Ipyrux O6omesnei [2, 3].

BaxxHO OTMETHTBH, YTO HEAABHO BO3HUKIW BCIIBIIIKKA YyMbI ILTOTOSHBIX C BBICOKOM
CMEPTHOCTBIO CPEIM HEUEIOBEKOOOpa3HBIX NMpUMaTOB. KpyIHasi BCIBIINIKA YyMbI IUIOTOSTHBIX
IIPOM30IILIa Y MaKaK-pPe3ycoB Ha IieMeHHOU (hepMe B mpoBuHiuH I'yancu B 2006 r., 3a KOTOpOit
Mociie/ioBajia eIle OJiHAa BCHBIIIKAa Yy Makak-pe3ycoB B lleHTpe xuBoTHbIX B Ilekune B

2008r. CMepTHOCTH OT YyMbl IUIOTOSAHBIX Y Makak-pe3ycoB gocruraet 5—30%. B cBs3u ¢ atumM,
B Oy/yIl[eM ecTh BEpPOSITHOCTD MEPe/Iaud BUpyca OT )KUBOTHBIX K 4e0oBeKy [4, 5].

Uyma IUJIOTOSOHBIX MOJXKET MPOTEKAaTh MOJIHHMEHOCHO, CBEPXOCTPO, OCTPO, IMOAOCTPO,
a0OpTUBHO, THUMHWYHO M aTunuyHO. I[lo KIMHMYECKMM MpHU3HAKaM pas3nyaioT KaTapajibHYIo,
NErOYHYI0, KMIIEUHYI0, KOXKHYI0, HEpBHYIO M CMELIaHHYIO (TeHepaIn30BaHHYI0) (OPMBI OOJIE3HH.
Pazputue Toi MM MHOW (GOPMBI UyMbI ONpENENsIeTCs] peaKTUBHOCTBIO OPraHu3Ma *KHBOTHOTO.
OnuH U TOT K€ ITaMM BO30YAUTENSI MOKET BbI3bIBATh Y )KMBOTHBIX Pa3HOTHITHbIE KIMHUUYECKHUE
npusHaku [6].

HecmoTpst Ha THOYTH CTOJIETHIOIO MCTOpPHIO OOpHOBI € 3TOM HH(peKuuel, ocraroTcs
aKTyaJIbHBIMH BOIPOCHl JHArHOCTHKH, MNPO(UIAKTUKA U crneuuduyeckoro sedenus. Jns
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pa3pabOTKM JMATHOCTHYECKUX W TPO(UIAKTUYECKHX CPEIACTB HEOOXOAMMO HapaboTaTh
BBICOKOAKTHBHYIO BHpYCHYI0O Ouomaccy. CoBpeMeHHbIe TpeOOBaHMS, TPEABbSIBISIEMbIE K
3pPEeKTUBHOCTH M OE30MAaCHOCTH BETEPUHAPHBIX IPEMapaToB, a TaKXKE HMX KayeCTBEHHOTO
MPOU3BOJICTBA ¢ coOmroneHneM mnpaBuia GMP, mpuBOIAT K COBEPIIEHCTBOBAHUIO TEXHOJOTHIMA
M3TOTOBJICHUS BAKIMHHBIX IPENApaTOB, CO3JAHUE KOTOPBIX CBOJUTCA K KYJIBTHBHUPOBAHUIO
BAKIMHHBIX IITAMMOB Pa3JIMYHBIX BUPYCOB B IEPEBUBAEMOI KJIETOYHOW JuHMM. OmnpeneneHue
ONTUMAJIbHBIX YCIOBHW KyJbTUBUPOBAHMS BHUPYCa SBILIETCS BAXKHEHUIIEH XapaKTEPUCTUKOMN
BHUPYCCOJEp)KAIeH CYCIIEH3MH, MPUTOJHON IS HW3TOTOBJICHHS CPEACTB CHelu(pUYecKon
npodunaktuku. [lomydeHue Bupyca ¢ HauOOIbIICH OMOJOTHIECKON M AHTUTCHHON aKTHBHOCTHIO
MO3BOJISIET ~ pa3padarbiBaTh I[POTHBOBHUPYCHBIE IIpEmaparbl C BBICOKOH HMMYHOTI'€HHOMN
aKTUBHOCTBIO. IcX0/1s1 U3 3TOrO, 1ENbI0 JAHHOTO HCCIIEIOBAHUS SBJISETCS BHIOOP ONTUMAIbHON
CUCTEMBI KyJIbTUBUPOBAHUS BUPYCA YyMBbI IUIOTOSITHBIX.

MarepuaJjbl 1 MeTOABI

tammel BupycoB. B pabote ncnonb3oBanu mrammsl «JIJI» u «Bakuym» BUpyca dymbl
IJIOTOS AHBIX.

Br160p ontumanbHON CUCTEMBI KYJIbTUBUPOBAHMS BUPYCa YYMBI IJIOTOSAIHBIX. [1o maHHBIM
MHOTOYMCIIEHHBIX ~HCCIeAoBaTede Juisl KyJbTUBUPOBAHMUS BHpPyca YYMbl IUIOTOSIIHBIX
HCIOJIb3YIOTCS KaK MEepBUYHbIE, TAK U IIEpEeBUBAaEMbIE KJIETOUHbIE KyIbTYypHI [9, 10].

Ananrtanuio BUpyca YyMbl INIOTOSTHBIX K KYJAbTYpe KIETOK MPOBOMIIN C UCTIOIb30BaHUEM
CIENYIOIIMX KIETOYHBIX JIMHUN: NEepBUYHO-TpUncuHM3UpoBaHHbIXx — IIT wm IIS, a Taxxke
MepEeBUBAEMBIX TMHUN KyIbTYp KieTok — Vero, BHK-21, CII9B, IB-RS-2 u I10, BeIpamieHHbIX B
npoOupkax. [ns agantanuu mramma «JIJ» n «Bakaym» BHpyca yyMbl IUIOTOSIHBIX K JTMHHUH
KJIETOK MPOBEACHO 6 MOCe10BaTEeNbHbIX MTacCakel BUpYca Ha BhIIIECTIEPEUNCICHHBIX KYJIbTYypax.

J71g n3yueHus BIMSHUA KauecTBa MO IACPKUBAIOLIEH MUTATEIbHOM Cpeibl HAa pa3MHOKEHUE
BHpYyCa YyMbI TUIOTOSAHBIX HaMU ObLTH McibiTanbl uMmetomuecs B HUUIIBb nmutatensHbIC cpenpl
[ICII, IMBOM u HUrma. C 1enbio ONpeNeieHUs BIUSHHUS KOHIIEHTPAIIMU CHIBOPOTKHA Ha
Pa3MHOKEHHE BUPYCa YyMbl IUIOTOSTHBIX B KyJIbTypax KJIETOK ObLaM uchbITanbl 1, 2, 5 u 10%
KOHLIEHTpaluu (heTanbHON CHIBOPOTKHU TEJIAT B MOACPKUBAIOLICH cpee.

Onpenenenne OMOJOTMYECKOW aKTHBHOCTH IITaMMa BHpPYCa YyMbl IUIOTOSIAHBIX B
UCIBITAHHBIX CUCTEMaX KyJbTUBUpOBaHHUs. J[J1s onpeaeneHuss ONTUMAIbHON 3apakaronieil 1036l
BHUpYyCa YyMbl IUIOTOSIIHBIX, MPH KOTOPOH MPOUCXOAUT HaAuOOJblIEee €ro HAKOIUIEHHE, OBbLIN
ucnbitTanbl 10361 BUpyca oT 0,01 mo 1 TLJI so/ki1. ITo mocTHkeHN0 MUTONMATHIECKOTO ACHCTBUS B
MOHOCJIO€ KYJIBTYpPBI KJIeTOK Ha 85-90% Marpackl moABeprajauch IByM LUKIAM 3aMOPaXKUBAHUS-
oTTauBaHus B npesenax oT MmuHyc 40 °C 1o koMHaTHOH TemiiepaTypbl. COOp BUPYCCOAEPKAIINUX
MatepuanoB (BCM) kaxporo maccaxka mpoBOJIWIICS B aCENTUYECKUX YCIOBUSX B CTEPUIIbHBIC
¢bnakonsl. OnHOBpeMEeHHO U3 Kaxaoro (iaakoHa ¢ BCM or6upanucsk nmpoOsl [UIsl ONpeaeieHus
OMOJIOTMYECKON aKTUBHOCTH BUPYCa B COOTBETCTBUU C METOJIOM. TUTp BUpyca OB pacCYUTaH C
ucnonb3oBanueM Merona Reed I.J. u Muench H. A u 6butn ykaszansl B lg TIIso/cm® [7].
CrepmibHocTh BCM kaxoro maccaxa onpeaenena cormacao [OCT 28085-2013 [8].

Cratuctuueckas o06paboTKa pe3ynbTaToB. Bece SKCIeprUMEeHTHI MPOBOIMINA B TPEXKPATHOM
noBTOpHOCTU. CTaTUCTUYECKYI0 00pabOTKY SKCIEPUMEHTANBHBIX JAHHBIX MPOBOJWIH C
BBIUMCIIEHUEM CpeJlHero apu@merndeckoro 3HaueHus (X) u cpeaHell KBaapaTHYeCKOW OIIMOKU
(m) mpu momoru KoMmmbOTepHO# mporpammsel " Microsoft Excel” u GraphPad Prism Bepcun
8.0.1. Iludposble naHHBIE MOJABEPrajii CTATUCTUYECKOMY aHAJIN3Y C OINpPEIEICHUEM CPEIHUX
BEJIMYUH U UX OLIMOOK HEMIOCPEICTBEHHBIM U PAa3HOCTHBIM METOJIOM N0 CTBIOACHTY.

Pe3yabTaTsl M 00cy:KI1eHHE

Br16op onTuManbHON CUCTEMBI KyJIbTUBUPOBAHMS BUPYCA YYMBI IIIOTOSTHBIX

C HUCHoib30BaHMEM  BBILIEMIEPEUYMCICHHBIX  KYJIbTYp KIETOK IMpOBeACHO 1o 6
MOCJIEIOBATENBHBIX Maccaxeil. Pe3ynbTaThl 3TUX HCCIeT0BaHUN TIPEICTaBICHbI B Ta0nwuIe 1.
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Tabnuua 1 - Aganrtaisi BUpyca K pa3MuHbIM KyJIbTypaM KIETOK

HaumMmenoBauue ITaccaxHbIN YPOBCHb
Bupyc/mramm
KYJIbTYPhI KJIIETOK 1 2 3 4 5 6
YIT «JI1]» +o-- | ++-- +4+4- | | 4+ | HH
YI1 «Bakuym» +--- ++-- +4++- | ++++ | FH+H+ |+ +
T YIT «J1I» +--- ++-- +4++- | ++++ | FH+H+ |+ +
YI1 «Bakuym» +--- ++-- +4++- | ++++ | FH+H+ |+ +
\Vero YIT «J1I» +--- + ++ - +4++4+ | ++++ | F+H++ | A+
YI1 «Bakuym» +--- ++-- +4++4+ | ++++ | F+H++ | A+
YIT «J1I» .- +--- +4++4+ | ++++ | F+H++ | A+
BHK-21
YI1 «Bakuym» +--- ++-- +4++4+ | ++++ | F+H++ | A+
YIT «J1» .- ---- -4+ i s N I S I S B S
CIIOB al
YIT «Bakuym» ---- +- - - ++-- +++ + +++ + +++ +
YIT «J1[I» .- ---- +--- +4++- | ++++ | ++++
IB-RS-2
YTl «Bakdaym» +--- | - | HH++ | HH+ 4
o YIT «J1[I» .- ---- +--- ++-- +++- | ++++
YIT «Bakuym» ---- +--- ++-- +++ + +++ + +++ +
IIpumeyanusn:
1 «+ - - -» — mosiBnenwst LITTJ] Ha 25%;
2 «+ + - -» — mogBnenuns LI1]] na 50%;
3 «+ + + -» — mosBaenus LI/ na 75%;
4 «++ + +» —mosenenus LIITJ] va 100%;
5 «- - - -» — orcyrctBue LI,

Kak BumHo u3 pe3ynpraToB TaOnuibl 1, BUPYC YyMbl IJIOTOSTHBIX aJalTUpPYeTCs K
kynabtrypaM kietok [T, [15, Vero, BHK-21 u CIIOB na 3 naccaxnoM ypoBHe. bosniee qynrenbHasi,
Ha 4 MmaccayKHOM ypOBHE, aJanTarus Oblia K KyJIbTypaM KJIETOK rnepeBuBaeMoit imaun 1B-RS-2 u
I10.

B xynsrypax knerok I, IIT, Vero u BHK-21 LII/] Bupyca pazBuBanocs yepe3 48—56 yac
MocJe 3apaXeHHs], IeCTPYKIUS MOHOCIIOS ¥ €ro OTCIOCHHE OT CTeKiIa HaOIroAamuch yepes 72
gaca. B kynmerypax kimerok CIIOB IB-RS-2 u I10 LTI Bupyca pa3BuBanoch yepe3 72 daca.
Pa3mHOKeHne BUpyca COMPOBOXK/IaI0Ch BHAUajle O4aroBbIM, a Mo3aHee, nociae 96 4acoB, MOYTH
MOJIHBIM pa3pylIeHHEM KJIETOYHOTO MOHOCIIOS.

Takum 006pa3oM, MpOBEACHHBIE UCCIEIOBAHUS TTOKA3aIU, YTO BCE MCIBITAHHBIE KYJIbTYPHI
KJIETOK YYBCTBUTEJIBbHBI K BHPYCY UYMbI IUIOTOSITHBIX. CiemayeT OTMETHTh, 4yTO Oosiee 4€TKO
BbIpakeHHoe U panHee LI1/] Bupyca yyMbl mIOTOSIHBIX HAOMIOAAETCS B KYIbTYpPbI KiIeTok 115 u
Vero. OTMeueHo Takke, YTO YAOBICTBOPUTEIBHBIMU XapaKTEPUCTHUKAMHU 00Jaal0T KYJIbTYphl
kierok IIT u CIIOB.

OtpaboTka ONTUMaJIbHBIX MAPaMETPOB TMOJYYEHHUS AaKTUBHOTO BHUPYCCOICPIKAIIETO
MaTepuaina B BBIOpAHHBIX CUCTEMAaX KyJIbTHUBHUPOBAHHS.

Pe3ynbTatel no onpeneneHno OMOJOTHYECKOM aKTUBHOCTHU IITaMMa BUPYCa B UCTIBITAHHBIX
CUCTEeMax KyJIbTUBUPOBAHUS MPECTABICHBI B Ta0nuLe 2.

Tabnuia 2 — buonoruyeckass akTHBHOCTh BUPYCa YyMBI IUIOTOSITHBIX, B Pa3IMYHBIX KYJIBTypaX KIETOK

Hareropare Buonoruueckas aKTI/IBBHOCTB BHPYCOB B KYJIbTYpE
KYBTYPBI KTETOK KomuuectBo omeitoB | kieTok, Ig TI[dso/cm® (M+m)
Itamm «JIJI» Itamm «Bakaym»
I 3 5,75+0,11 5,31+0,08
T 3 5,00+0,14 4,73+0,12
Vero 3 6,25+0,11 5,7540,12
BHK-21 3 5,0+0,07 4,77+0,11
CIIoB 3 4,5+0,10 4,43+0,09
110 3 4,03+0,09 3,77+0,11
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W3 maHHBIX, TPeICTaBICHHBIX B TAOIUIIE 2, CTIEAYET, 4TO HarnboJiee MPUeMIIEMON KyIbTypOit
KJIETOK JJISl ONpeAeIeHUs OMOJIOTHYECKO aKTUBHOCTH SIBJIIETCSI KyIbTyphl kietok [151 u Vero.

[Ipu »ToM OuoONOrMYeckas AaKTHBHOCTh BHpyca cocTaBiuseT 5,75-6,25 lg  TI[so/cm?,
COOTBETCTBEHHO.
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HaunMeHoBaHHue KyJIbTYPbI KJIETOK

Pucynok 1 - buonorudeckass akTHBHOCTb BUPYCa YyMBI TUIOTOSITHBIX B PAa3JIMYHBIX
KYJbTypax KJIETOK

Jns onpeneneHus: ONTUMAIIBHOW 3apakaromied 03kl BUPYCA YYMbl IUIOTOSIAHBIX, MPHU
KOTOPOM MTPOUCXOUT HAauOOJIbIIIee €r0 HAaKOTUICHUE, HAMH OBLITA UCTIBITaHBI 710361 BHpyca oT 0,01
o 1 THJ so/km., KOTOPBIMH 3apakaivd KylnbTypy KiaeTok Vero. CO0Op BHUPYCHOTO CHIPBSA
MPOU3BOIMIN depe3 72—96 yacoB Tocie 3apaxxeHusl. BHOIOTHYECKyr0 aKTUBHOCTh BHPYCHOTO
MaTepuasa Onpeaessuld MyTeM TUTPOBaHUs P00 B KyJIbTYype KJIETOK Vero.

B pe3ynbrare npoBeaeHUs 3TUX UCCIIEA0BAHUM YCTaHOBIIEHO, YTO HAaKOOJIbIIIee HAKOTUIEHHE
BHpyca YyMbl IUIOTOSTHBIX B KylmbType KieTok (6,25 lg TIIso/cm®) mpomcxomut mpw
3apaxaromeid goze 0,1-0,5 T s0/k1., a ONTUMAIBHBIM CPOKOM cOOpa BUPYCHOTO Marepuana
sBisieTcss 96 yacos.

J7is n3yueHus BIMSHUA KauecTBa MOIACPKUBAIOLIEH MUTATEIbHOM Cpeibl HAa pa3MHOKEHUE
BHpyca YyMbl IUIOTOSAHBIX HcnbiTaHbl umeromuecss B HUMIIBD nurarensubie cpenst: TICII,
JIMOM u Urna. B pe3ynbraTe NpOBEAEHHBIX HCCIENOBAHUI YCTAHOBJIEHO, YTO NUTATEIbHAs
cpena Urna u TICII uepe3 48-72 4vacoB cHmxana cBoe pH u BbI3bIBaJla pe3Koe 3aMeICHUE
pa3MHOKEHHsI BUpyca U oMepTBeHHe MoHocnos kieTtok. Cpena IMOM Ha npotskenun 8§—10
CYTOK HE OKa3blBaJla BIUSHUE HAa MOHOCJION KIJIETOK M CIIOCOOCTBOBaJla Pa3MHOKEHUIO BHpYcCa
YyMbl IUIOTOSIAHBIX B MCHBITAHHBIX KYJIbTypax KiIeTOk uepe3 72-96 wacos. L{II/] Bupyca Ha
KYJIbType KJIETOK Vero mpeacTaBlIeHO Ha PUCYHKE 2.

Pucynok 2 — [lutonatudeckoe qelCTBUE BUPYCa YyMbI IUIOTOSITHBIX B KYJIBTYpe
knerok Vero (ys. x 100).
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C nenplo onpeeneHus BIUSIHNSA KOHIIEHTPALMK CbIBOPOTKU Ha Pa3MHOKEHUE BUPYCA UYMBI
TUTOTOSITHBIX B KyJIBTYpax KJIETOK HcIbITanbl 1, 2, 5 u 10% koHeHTpanuu (eraibHOM CHIBOPOTKU
TEJST B IOAJIEPKUBAIOLLEN cpefie. B pe3ynbraTe NpoBEIEHHbBIX UCCIIEI0BAaHUI YCTaHOBJIEHO, YTO
1 % conepkaHue CHIBOPOTKH HE CIIOCOOCTBOBAIO OBICTPOMY HaKoIUIeHUIO Bupyca, L[1]] Bupyca
Obut0 cnaboe, AECTPYKIMM MOHOCIOS HE HACTymajgo. B manpHEHIIMX HCCIeqoBaHUSAX OBLIO
OTIPEJIENIEHO, YTO ONTUMAJIbHON OKa3anach 2 % KOHILIEHTpAIHs CIBOPOTKH.

BupycHble 0ON€3HM IUIOTOSIHBIX TMPHUYMHSIOT 3HAYUTENBHBIA  ymepO IymHOMY
3BEPOBO/ICTBY, JOMAIIHEMY U CITyK€OHOMY co0akoBoACTBY. Hanbosiee onacHbIM U3 HUX SIBJIIETCS
gyma IIOTOSAHBIX. [IepBbie BCIBIIIKY 3THX OoJe3nel nosBumchk B Asun 3000 et Hazaz, a 3aTeM
pacnpocTtpanuiauck Ha bimxauil Boctok, a 3arem B EBpomny. B Poccun uymy cobax BrnepBbie
3apeructpupoBaiv B 1762 r. B Kpeimy u Ha3Banm e€ "kpbIMcKast Ooje3Hsp', 3ateM B 1770 r. eé
oonapyxmmu B Mockse [9]. Ha teppuropun PecnyOmmku Kaszaxcran yyma INIOTOSIHBIX
BCTpEYaETCsl IOBCEMECTHO. AHAIM3 JIUTEPATyphl IIOKA3bIBAET, YTO JIaHHOE 3a00JI€BaHNE B CTPaHE
B pa3HbI€ TOJIbl PETUCTPUPOBAIIU CpeIn COOAK PA3IMYHBIX MOPOJI, HOPOK, TXOP30(peoK, NECIIOB,
nuc v Tionenei. [10, 11].

Bupyc uymbl IUIOTOSIHBIX MOXET OBbITh aJalNTUPOBaH K KypUHBIM HMOpPHOHaAM H
KYJIbTUBUPOBATHCS B HHUX IPHU 3apaXKCHUU Ha XOPUOHAJUIAHTOMCHYIO 000J0uKy. B o0osiouke
MOSIBJISIIOTCSL  cepoBaThie (DOKYyChl M TSDKM, B pe3yiabTaTe SMOpHUOHBI THOHYT. 3apakeHue
SMOpPHOHOB BHECEHHEM BUPYCCOJIEPKAIEr0 MaTepualia B KEJITOUHbIN MEIIOK BeAET K THOeIH X
Ha 7-11-e cytku nocine 3apaxenus [12]. W3 nurepaTypHbIX TaHHBIX U3BECTHO, YTO BHUPYC UyMbl
IUIOTOSIAHBIX aKTHBHO Pa3MHOKAETCSl B MEPBUYHBIX KYJIbTYpax KJIETOK MOYKU U JETKUX CO0akK,
XOPBKOB, CIIM3UCTON 000I0YKH MOYEBOTO My3bIpsi COOAK, a aAANTHPOBAHHBIE IIITAMMBI - B KJI€TKaX
KypUHOTrO 3MOpHOHa U B mepeBuBaeMbIx kieTkax - MDBC, Vero u ap [13]. Hutonmatuyeckoe
JEHCTBUE BUpPYCa MPOSIBISETCS 00pa3oBaHUEM CHHIMTHS uyepe3 7—14 mHel mocie 3apakeHus
MoHocos [ 14]. Bupyc nmoce agantaiiyu BO3MOYKHO KyJbTHBUPOBATh HA 3—6-MECSYHBIX XOpbKax
1 6—12-MecsYHbIX IIEHKaX co0akK.

[Io pe3ynbraram HamuMx UCCIENOBAHUM BUPYC YyMbl IUIOTOSIAHBIX aJalNTUPOBaH K
kynbTypam kietok IIT, IS, Vero, IIII, BHK-21, CIIOB, IB-RS-2, I1O, naumnas ¢ 3-ro
naccaxuoro ypoBHs, Bei3siBaeT L{I1]] uepes 48—72 wacos. Hanbosiee ontuManbHON CUCTEMOM JTst
Pa3MHOKEHHSI BUPYCa YyMbl TUIOTOSIAHBIX HAMM MPU3HAHA KyJIbTypa Kietok Vero. L{ITJ] Bupyca
pasBuBaercs uepes 48—56 yacoB, TUTp BHpyca cocTaBun 6,25 lg TII/Iso/cm®. Omnpenenensi
OCHOBHbIE MapaMeTpbl (3apakarolasi 1033, KOHLEHTPAlMs CHIBOPOTKH, MUTATENbHAs Cpena)
KYJIbTUBUPOBAHUS BUPYCa YyMbl IJIOTOSIIHBIX B KYJIBTYPE KJIETOK Vero, Mo3BOJIAIOIINE 10Ty4aTh
AKTUBHYIO BUPYCCOAEPIKALLYIO CYCIIEH3UIO.

3akioueHue

B pesynbrare mNpOBEACHHBIX HCCIENOBAHUN OMNpEAeNeHbl ONTHMAIbHBIE CHCTEMBI
KYJIbTUBHPOBAHUS BUPYCA YyMbI IIOTOSIHBIX HA KYJIbTYpaxX KJIETOK U YCTaHOBJICHBI OCHOBHBIC
napaMmeTpsl, MO3BOJSIONIUE MOJy4aTh BUPYCCOACPIKAIIYIO CYCHEH3UIO BUpYCa, MPUTOAHYIO B
TEXHOJIOTUM M3TOTOBJICHUS cCleuu(UYecKuX aHTUreHOB. [lodydyeHHble HaMU pe3yabTaThl
COBIA/IAIOT C JIUTEPATYPHBIMH JAHHBIMH U JOTOJIHAET HH(GOPMaIKIO0 00 ONTUMATBHBIX YCIOBUIX
KYJIbTUBHPOBAHUS BUPYCA UYMBbI TUIOTOSITHBIX.

duHaHCUPOBaHUE

PaGora BbIMONHEHAa B paMKax TOCYAApCTBEHHOTO 3aJaHusl «YCIyrd 1o oOecrnedyeHuro
Ouonoruueckoi 6e30macHoCTH B chepe HayKu» Mo 1eneBoMy GuHaHncupoBanue Ha 2022 ro npu
noanepxkke Komutera Haykn MuHHCTEepcTBa Haykd W BBICHIEro oOpa3zoBaHusi PecmyOnmuku
Kazaxcras.
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ET KOPEKTLJIEP OBACHI BUPYCBIH OCIPYIIH OHTAMJIBI )KYHECIH
TAHJIAY

Tyiiin
ET Kopekrinep ob6ackl BUpYChI — KbI30a, THEBMOHUSI, IIBIPHIILITH KAOBIKTHIH KaOBIHYbI, JTCHKOICHHS
KOHE OPTAJIBIK JKYIKe KyHeciHiH 3aKpIMIaHYbIMEH CHIIATTaJaThbIH ©Te )KYKNaJIbl aToreH. by aypynsix
cOHBI KeOiHece eaiMMeH asikTanaabl. by aypyra Oapiblk UTTEpIiH TYpiepi, Ky3eH, apKTUKaIbIK TYJIKi,
KaCKpIp, TYJIKi, UTOAJBIK, XKOI0APHIC JKoHE T.0. €TKOpeKTiiepAiH Oapibirbl OeitiM Oombi kenemi. COHFbI
KbUIIAPhl PUMATTapAa, OHBIH ILIHAE achbUl TYKbIMIbI OHE jkKa0albl pe3yc MalMbULAApbl MEH SIBaH
MakakalapblHIa €T KOpekTuiep ofacsl Typ apaiblk uHGeKkuus TypiHae Oaiikanapl. Pesyc
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MalMBUTIAPBIHAAFEI ©71iM KepceTkinn 5-30% sxerTi. bys BUpycIieH Kypecy/liH FachIpFa KYbIK TapUXblHA
KapamacTaH, AUarHOCTHKA, ajJIbIH ally KOHE HAaKTHl eMey Macemnenepi 03eKkTi 0omibn Kana oepeni. byn
MOCENICHIH ~ MaHBI3BUIBIFBIH  ©CKEePE  OTBIPBIN, JUATHOCTUKAJBIK HEMeCe MPOQPUIAKTHKAIBIK
mperapaTTap/bl xKacay YIIiH )KOFapbl OCICEH I BUPYCTHIK OMOMAaCCaHbI JKacay KaXeTTUTIr KOFaphl OOJIBIIT
tabbutabl. OChbIFaH OalmaHBICTHI, OI3IH 3epTTEyJepiMi3 €T KOPEKTiIep 00achl BUPYCHIHBIH JKacylla
OCIHJIICIH/IC 6Cy ePeKIIEeTIKTepiH aHbIKTayFa XKOHE OHTAIIIbI 6cipy JKYHECIH TaHaayra apHaJbl. 3epTTey
HOTHXKECiHIe Vero jxacyia eciHIici €T KOpeKTijiep 00ackl BAPYCHIH OCIpY YIIIiH €H OHTAMIIBI ACT TaHbLIIBI.
Bupycteig LIT1O 48-56 caraTTa namumsl, Bupyc TUTpi 6,25 lg TLOse/cM® Kypamsl. ConbiMen Katap Vero
JKaCyIlla eCiHIIICIHAE T KOPEeKTUIep 00achl BUPYCHIH OCIPYIiH HETI3ri mapaMeTpiiepi aHbIKTa b,
KinTTi ce3nep: er Kopekriniep 00ackl, kacyllia eCiHIICi, BUPYCThI 6Cipy, BUPYCTHIH OCHiMACIYI.

IRSTI: 34.25.29

A.R. ABDIMUKHTAR*, G.D. NAHANOVA, Zh.K. KOSHEMETOV,
B.K. UMIRALIYEV, N.K. ORAZYMBETOVA, Sh.S. TURYSKELDI,
S.Sh. NURABAEV
Scientific Research Institute of Biological Safety Problems, Gvardeyskiy uts, Kazakhstan
* e-mail: azamat_95.96@mail.ru

SELECTION OF THE OPTIMAL SYSTEM OF CULTIVATION OF
CARNIVOROUS DISPEST VIRUS

doi: 10.53729/MV-AS.2022.04.06

Abstract

Canine distemper virus is a highly contagious pathogen characterized by fever, pneumonia, mucosal
inflammation, leukopenia, and central nervous system involvement. This often leads to the death of
carnivores. All dogs, regardless of breed, are susceptible to this disease, minks, arctic foxes, wolves, foxes,
seals, tigers, etc. In recent years, interspecific infections of canine distemper have been observed in non-
human primates, including bred and wild rhesus monkeys and cynomolgus monkeys. Mortality from canine
distemper in rhesus monkeys reaches 5-30%. Despite almost a century of history of the fight against this
infection, the issues of diagnosis, prevention and specific treatment remain relevant. Considering the
importance of this problem, it is necessary to develop a highly active viral biomass in order to develop
diagnostic or prophylactic agents. In this regard, our studies were devoted to studying the cultural properties
and determining the optimal conditions for the cultivation of canine distemper virus.

As a result of research, we have recognized the Vero cell culture as the most optimal for the
propagation of canine distemper virus. Cytopathic effect of the virus develops in 48-56 hours, the virus titer
was 6.25 Ig TCIDso/cm®. The main parameters of canine distemper virus cultivation in Vero cell culture
were also determined.

Keywords: canine distemper, cell culture, cultivation, virus adaptation.

Plague of carnivores is a highly contagious, ubiquitous disease accompanied by high fever,
inflammation of the mucous membranes of the respiratory and visual organs, and damage to the
central nervous system [1]. The plague has been known since the domestication of dogs. The
causative agent of carnivorous plague is an RNA-containing virus that has two proteins on its
surface-antigens H and F. The carnivorous plague virus is a member of the Paramyxoviridae
family, the genus Morbillivirus. The human measles virus, cattle plague and pathogens of a
number of other diseases belong to the same group [2, 3].

It is important to note that recently there have been outbreaks of carnivorous plague with
high mortality among non-human primates. A major outbreak of carnivorous plague occurred in
rhesus monkeys on a breeding farm in Guangxi Province in 2006, followed by another outbreak
in rhesus monkeys at the animal Center in Beijing in 2008. Mortality from carnivorous plague in
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rhesus monkeys reaches 5-30%. In this regard, there is a possibility of transmission of the virus
from animals to humans in the future [4, 5].

Carnivorous plague can occur at lightning speed, hyperacute, acute, subacute, abortive,
typical and atypical. According to clinical signs, there are catarrhal, pulmonary, intestinal,
cutaneous, nervous and mixed (generalized) forms of the disease. The development of a particular
form of plague is determined by the reactivity of the animal's body. The same strain of the pathogen
can cause different types of clinical signs in animals [6].

Despite the almost century-old history of the fight against this infection, the issues of
diagnosis, prevention and specific treatment remain relevant. To develop diagnostic and
preventive means, it is necessary to develop a highly active viral biomass. Modern requirements
for the effectiveness and safety of veterinary drugs, as well as their high-quality production in
compliance with GMP rules, lead to the improvement of technologies for the manufacture of
vaccine preparations, the production of which is reduced to the cultivation of vaccine strains of
various viruses in a transferable cell line. Determination of optimal conditions for virus cultivation
is the most important characteristic of a virus-containing suspension suitable for the manufacture
of specific prophylaxis. Obtaining a virus with the greatest biological and antigenic activity allows
the development of antiviral drugs with high immunogenic activity. Based on this, the purpose of
this study is to select the optimal system for cultivating the carnivorous plague virus.

Materials and methods

Virus strains. The strains "LD" and "Vacchum" of the carnivorous plague virus were used
in the work.

Choosing the optimal system for cultivating the carnivorous plague virus. According to
numerous researchers, both primary and transferable cell cultures are used for the cultivation of
the carnivorous plague virus [9, 10].

Adaptation of the carnivorous plague virus to cell culture was carried out using the following
cell lines: primary-trypsinized — lamb kidney and calf kidney, as well as transplanted cell culture
lines — Vero, BHK-21, kidney of a pig embryo, IB-RS-2 and sheep kidney grown in test tubes. To
adapt the strain "LD" and "Vacchum™ of the carnivorous plague virus to the cell line, 6 consecutive
passages of the virus were carried out on the above cultures.

To study the effect of the quality of the supporting nutrient medium on the reproduction of
the carnivorous plague virus, we tested the SSW, DMEM and Igla nutrient media available in the
RIBSP. In order to determine the effect of serum concentration on the reproduction of the
carnivorous plague virus in cell cultures, we tested 1, 2, 5 and 10% concentrations of fetal serum
of calves in a supportive environment.

Determination of the biological activity of a strain of carnivorous plague virus in tested
cultivation systems. To determine the optimal infecting dose of the carnivorous plague virus at
which its greatest accumulation occurs, we tested doses of the virus from 0.01 to 1 TCID so/cl.
Upon achieving cytopathic effect in the monolayer of cell culture by 85-90%, mattresses were
subjected to two cycles of freezing-thawing in the range from minus 40°C to room temperature.
The collection of virus-containing materials (VCM) of each passage was carried out under aseptic
conditions in sterile vials. At the same time, samples were taken from each vial with VSM to
determine the biological activity of the virus in accordance with the method. The virus titer was
calculated using the Reed 1.J. and Muench H. A method were specified in Ig TCIDso/cm?® [7]. The
sterility of the VCM of each passage was determined according to Interstate Standard 28085-2013

[8].

Statistical processing of the results. All experiments were carried out in three-fold repetition.
Statistical processing of experimental data was carried out with the calculation of the arithmetic
mean (M) and the mean square error (m) using the computer program "Microsoft Excel" and
GraphPad Prism version 8.0.1. Digital data were subjected to statistical analysis with the
determination of averages and their errors by the direct and difference method according to the
Student.
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Results and discussion

Choosing the optimal system for cultivating the carnivorous plague virus

Using the above cell cultures, 6 consecutive passages were carried out. The results of these
studies are presented in table 1.

Table 1 - Virus adaptation to different cell cultures

Name of the cell . . Passage level
Virus/strain
culture 1 2 3 4 5 6
+ + + + + +
"Lb" + + + + + + + + + + + +
lamb kidney
"Vakchum" * * * * * *
--- + - - + + - + 4+ + ++ + ++ +
+ + + + + +
“LD" + + + + + + + + + + + +
calf kidney
"Vakchum" * * * * * *
--- + - - + + - + 4+ + ++ + ++ +
+ + + + + +
IILDII
--- ++ - ++ + ++ + ++ + ++ +
Vero + + + + + +
Vakchum --- + - - ++ + ++ + ++ + ++ +
- + + + + +
IILDII
--- --- ++ + ++ + ++ + ++ +
BHK-21 + + + + + +
Vakchum --- + - - ++ + ++ + ++ + ++ +
- - - - - - + +
A A IILDII
kidney of a pig -- ++ +++ +++ +++
embryo . " - +- + + + +
Vakehum --- - - +-- +++ +++ +++
- -- + + + +
"Lb" --- -- ++ - +++ +++
IB-RS-2
"Vakchum" ) o * * * *
--- - - +-- +++ +++
- -- + + + +
IILDII
. --- - - +-- ++ - +++
sheep kidney
"Vakchum" ) * * * * *
--- +-- +++ +++ +++

Notes:

1 «+ - - -» — the appearance of cytopathic action by 25%;

2 «+ + - -» the appearance of cytopathic action by 50%;

3 «+ + + -» — the appearance of cytopathic action by 75%;
4 «+ + + +» — the appearance of cytopathic action by 100%;
5 «- - - -» — absence of cytopathic action.

As can be seen from the results of Table 1, the carnivorous plague virus adapts to cell cultures
of lamb kidney, calf kidney, Vero, BHK-21 and kidney of a pig embryo at the 3rd passage level.
The adaptation was longer, at the 4th passage level, to cell cultures of the IB-RS-2 and sheep
Kidney transplanted line.

In the cultures of the cells of lamb kidney, calf kidney, Vero and BHK-21 the cytopathic
action of the virus developed 48-56 hours after infection, the destruction of the monolayer and its
detachment from the glass was observed after 72 hours. In cell cultures, the kidney of a pig embryo,
IB-RS-2 cytopathic action of the virus developed after 72 hours. Reproduction of the virus was
accompanied at first by focal, and later, after 96 hours, almost complete destruction of the cellular
monolayer.
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Thus, the conducted studies have shown that all tested cell cultures are sensitive to the
carnivorous plague virus. It should be noted that a more pronounced and earlier cytopathic action
of the carnivorous plague virus is observed in the cell cultures of lamb kidney and Vero. It was
also noted that calf kidney and kidney of a pig embryo cell cultures have satisfactory
characteristics.

Development of optimal parameters for obtaining active virus-containing material in
selected cultivation systems

The results of determining the biological activity of the virus strain in the tested cultivation
systems are presented in Table 2.

Table 2 — Biological activity of the carnivorous plague virus in various cell cultures

- - - - - - 3
Name of the cell | Number  of Biological activity of viruses in cell culture, Ig TCIDso/cm® (M+m)
culture experiments
"LD" "Vakchum"
lamb kidney 3 5,754+0,11 5,31+0,08
calf kidney 3 5,00+0,14 4,73+0,12
Vero 3 6,25+0,11 5,75+0,12
BHK-21 3 5,0+0,07 4,77+0,11
kidney of a pig
embryo 3 4,5+0,10 4,43+0,09
sheep kidney 3 4,03+0,09 3,77+0,11

From the data presented in Table 2, it follows that the most acceptable cell culture for
determining biological activity is the cell cultures of lamb kidney and Vero. At the same time, the
biological activity of the virus is 5.75-6.25 Ig TCIDso/cm?, respectively.
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Figure 1 - Biological activity of the carnivorous plague virus in various cell cultures

To determine the optimal infecting dose of the carnivorous plague virus at which its greatest
accumulation occurs, we tested doses of the virus from 0.01 to 1 TCIDso/cl., which infected the
Vero cell culture. The collection of viral raw materials was carried out 72-96 hours after infection.
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The biological activity of the viral material was determined by titration of samples in Vero cell
culture.

As a result of these studies, it was found that the greatest accumulation of the carnivorous
plague virus in cell culture (6.25 lg TCIDso /cm®) occurs at an infecting dose of 0.1-0.5 TCIDso/
cl., and the optimal time for collecting viral material is 96 hours.

To study the effect of the quality of the supporting nutrient medium on the reproduction of
the carnivorous plague virus, we tested the SSW, DMEM and Igla nutrient media available in the
RIBSP. As a result of the conducted studies, it was found that the nutrient medium of Igla and
SSW decreased its pH after 48-72 hours and caused a sharp slowdown in the reproduction of the
virus and the necrosis of the monolayer of cells. The DMEM medium did not affect the cell
monolayer for 8-10 days and contributed to the reproduction of the carnivorous plague virus in the
tested cell cultures after 72-96 hours. The cytopathic effect of the virus on the Vero cell culture is
shown in Figure 2.

Figure 2 — cytopathic effect of carnivorous plague virus in vero cell culture (magnification x 100).

In order to determine the effect of serum concentration on the reproduction of the
carnivorous plague virus in cell cultures, we tested 1, 2, 5 and 10% concentrations of fetal serum
of calves in a supportive environment. As a result of the conducted studies, it was found that the
1% serum content did not contribute to the rapid accumulation of the virus, the cytopathic effect
of the virus was weak, the destruction of the monolayer did not occur. In further studies, it was
determined that the optimal serum concentration was 2%.

Viral diseases of carnivores cause significant damage to fur farming, domestic and service
dog breeding. The most dangerous of them is the plague of carnivores. The first outbreaks of these
diseases appeared in Asia 3,000 years ago, and then spread to the Middle East, and then to Europe.
In Russia, the plague of dogs was first registered in 1762 in the Crimea and called it the "Crimean
disease”, then in 1770 it was discovered in Moscow [9]. On the territory of the Republic of
Kazakhstan, the plague of carnivores is found everywhere. An analysis of the literature shows that
this disease has been registered in the country in different years among dogs of various breeds,
minks, thorzofredok, arctic foxes, foxes and seals. [10, 11].

The carnivorous plague virus can be adapted to chicken embryos and cultured in them when
infected with the chorionallantoid shell. Grayish foci and strands appear in the shell, as a result,
the embryos die. Infection of embryos by introducing virus-containing material into the yolk sac
leads to their death on the 7th-11th day after infection [12]. From the literature data, we know that
the carnivorous plague virus actively reproduces in primary cultures of kidney and lung cells of
dogs, ferrets, and the mucous membrane of the bladder of dogs, and adapted strains - in chicken
embryo cells and in transplanted cells - MDVK, Vero, etc. [13]. The cytopathic effect of the virus
is manifested by the formation of syncytium 7-14 days after infection of the monolayer [14]. After
adaptation, the virus can be cultivated on 3-6-month-old ferrets and 6-12-month-old dog puppies.
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According to the results of our studies, the carnivorous plague virus is adapted to cell cultures
of lamb kidney, calf kidney, Vero, BHK-21, kidney of a pig embryo 1B-RS-2 starting from the 3rd
passage level, causes cytopathic effect in 48-72 hours. We have recognized the Vero cell culture
as the most optimal system for reproduction of the carnivorous plague virus. The cytopathic effect
of the virus develops after 48-56 hours, the titer of the virus was 6.25 Ig TCIDso/cm®. The main
parameters (infecting dose, serum concentration, nutrient medium) of cultivation of the
carnivorous plague virus in Vero cell culture allowing to obtain an active virus-containing
suspension have been determined.

In order to determine the effect of serum concentration on the reproduction of the
carnivorous plague virus in cell cultures, we tested 1, 2, 5 and 10% concentrations of fetal serum
of calves in a supportive environment. As a result of the conducted studies, it was found that the
1% serum content did not contribute to the rapid accumulation of the virus, the cytopathic effect
of the virus was weak, the destruction of the monolayer did not occur. In further studies, it was
determined that the optimal serum concentration was 2%.

Viral diseases of carnivores cause significant damage to fur farming, domestic and service
dog breeding. The most dangerous of them is the plague of carnivores. The first outbreaks of these
diseases appeared in Asia 3,000 years ago, and then spread to the Middle East, and then to Europe.
In Russia, the plague of dogs was first registered in 1762 in the Crimea and called it the "Crimean
disease”, then in 1770 it was discovered in Moscow [9]. On the territory of the Republic of
Kazakhstan, the plague of carnivores is found everywhere. An analysis of the literature shows that
this disease has been registered in the country in different years among dogs of various breeds,
minks, thorzofredok, arctic foxes, foxes and seals. [10, 11].

The carnivorous plague virus can be adapted to chicken embryos and cultured in them when
infected with the chorionallantoid shell. Grayish foci and strands appear in the shell, as a result,
the embryos die. Infection of embryos by introducing virus-containing material into the yolk sac
leads to their death on the 7th-11th day after infection [12]. From the literature data, we know that
the carnivorous plague virus actively reproduces in primary cultures of kidney and lung cells of
dogs, ferrets, and the mucous membrane of the bladder of dogs, and adapted strains - in chicken
embryo cells and in transplanted cells - MDVK, Vero, etc. [13]. The cytopathic effect of the virus
is manifested by the formation of syncytium 7-14 days after infection of the monolayer [14]. After
adaptation, the virus can be cultivated on 3-6-month-old ferrets and 6-12-month-old dog puppies.

According to the results of our studies, the carnivorous plague virus is adapted to cell cultures
of lamb kidney, calf kidney, Vero, BHK-21, kidney of a pig embryo 1B-RS-2 starting from the 3rd
passage level, causes cytopathic effect in 48-72 hours. We have recognized the Vero cell culture
as the most optimal system for reproduction of the carnivorous plague virus. The cytopathic effect
of the virus develops after 48-56 hours, the titer of the virus was 6.25 Iy TCIDso/cm®. The main
parameters (infecting dose, serum concentration, nutrient medium) of cultivation of the
carnivorous plague virus in Vero cell culture allowing to obtain an active virus-containing
suspension have been determined.

Conclusion

As a result of the conducted studies, optimal systems for cultivating the carnivorous plague
virus on cell cultures were determined and the main parameters were determined that allow
obtaining a virus-containing suspension of the virus suitable for the production of specific
antigens. The results obtained by us coincide with the literature data and complements the
information about the optimal conditions for the cultivation of the carnivorous plague virus.
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